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Executive Summary

The Consortium for Alaska Native Higher Education (CANHE) member organizations are Ilisagvik College, Tanana Chiefs Conference, Central Council Tlingit and Haida Indian Tribes of Alaska, Association of Village Council Presidents, Kawerak, Incorporated, Alaska Pacific University, Sheldon Jackson College, University of Alaska Anchorage, Bristol Bay Native Association, and Cook Inlet Tribal Council.  This report is a product of the National Science Foundation Tribal Colleges and Universities Program Science, Technology, Engineering, and Mathematics project management.

CANHE through the member organizations seeks to enhance the success of Native Alaskans in the fields of science, technology, engineering, and mathematics.  The direct result of success in these fields will be more access to higher quality employment.  This report looks at the prevalence of non-resident workers in Alaska jobs as an indicator of available slots for qualified Native Alaskans.  But to get to appropriate qualifications, Native students must graduate from high school and attempt university degrees.  Statewide statistics from the Department of Education and the University of Alaska reveal strategic transition points at the 9th grade, 12th grade, and Associate of Arts degree as Native students move towards a baccalaureate degree.

Native Alaskans seek General Educational Development (GED) diplomas at rates higher than any other group in Alaska.  Yet the success rate of Natives obtaining credentials are the lowest.  

Tribal colleges can use current learning theory coupled with cultural insights to create appropriate curricula at the transition points.

Tribal colleges have a natural interest in cultural studies related to the local tribes and administrative training to serve them.

Native Alaska students are distributed across the state and beyond the borders of Alaska.  Many students live in villages with low populations and limited access for transportation and Internet connectivity.  Tribal colleges must depend on distance delivery tools to reach a cohort of students.  At present, much of the distance delivery infrastructure is yet to be built in rural Alaska.  The major telecommunication carriers lack the financial motivation to extend low cost Internet access to villages.  The tribal colleges can be a significant players in the establishment of small dish satellite systems for educational use.

Even the University of Alaska has a hard time keeping up with salaries for their teaching faculty.  The university must spread its resources across all subjects in all areas of the state.  One or two students in a village are not economically feasible to serve with customized, intensive courses.  However, associations such as the Arctic System Science (ARCSS) with its 3400 registered researchers conduct field studies in and near Alaska every year.  The tribal colleges could do well to partner with organizations such as ARCSS in a mentoring/internship program to couple rural students with relevant research activities.

It is not enough to develop the scope and sequence of curricula for science studies by Alaska Natives.  Tribal colleges need to construct learning modules and orient high school teachers.  Since many of the course modules will be delivered by distance technology over the web, tribal college faculty will need training in web-based course development and instructional technology.

Last, Native students drop out of educational institutions at rates far higher than any other ethnic group.  Many of the reasons have to do with student support.  Tribal colleges can provide an atmosphere conducive to the integration of Native values with higher education.  In addition, the tribal colleges can provide a residence program in regional centers and track the progress of Native students through the system.

Consortium for Alaska Native Higher Education STEM program

The Consortium for Alaska Native Higher Education board adopted a set of guiding principles in 2001 to effect greater academic success in the areas of science, technology, engineering, and mathematics.  The principles are based on the Tribal College mission statements of the member organizations.

Vision: Within three years we will be a self-sustaining collaborative network of tribal colleges in Alaska meeting the needs of Alaska Native students with a culturally appropriate, locally focused education and training in the areas of science, technology, engineering, and mathematics.

Project Mission Statement:

Create a thorough assessment and strategic plan in collaboration with the Consortium for Alaska Native Higher Education member colleges to improve higher education attainment of Alaska Natives in the areas of science, technology, engineering, and mathematics.

How We Will Get There:

* Assess the current resources and skills of the Consortium for Alaska Native Higher Education member colleges.

* Survey current infrastructure capacity for distance delivery of education among the Consortium for Alaska Native Higher Education member colleges.

* Compile a database of Consortium for Alaska Native Higher Education member college course offerings.

* Devise a cost-effective plan for faculty development at the Consortium for Alaska Native Higher Education member colleges.

* Develop a plan to add culturally appropriate science, technology, engineering, and mathematics topics in all the Consortium for Alaska Native Higher Education member college course offerings.

* Raise the enrollment, retention, and graduation rate of Alaska Natives in higher education.

I. High Priority Subjects for Tribal College Students

A. Skill training

Economic opportunities in rural Alaska are not plentiful.  Traditional means of gaining a livelihood have been eroded by the crash of the salmon stocks, protection of the National Forest from logging, drop in the price of gold, loss of trapping revenue, reduction in tourism, and a shift away from federal and state transfer payments.  At the same time, there is a growth in the opportunities for rural employment in health care, health care allied professions, heavy equipment use, construction trades, and information technology.  Unfortunately for the Native youth of Alaska, strong, accessible training programs do not exist.  Far too many times village residents ready and willing to go to work in their homelands are passed over for better educated workers coming in from the Outside.  Tribal Colleges could provide an immediate benefit to the physical and social welfare of rural life by giving residents competitive skill levels for the jobs that do exist.  

B. Resident and Non-Resident workers

The non-resident worker impact on Alaska has been significant.  These workers coming into the state demonstrate the current capacity of the system.  In some instances, the training required to fill the jobs is beyond the possibilities for Tribal Colleges.  However, tribal colleges could seek to place students in job training for entry level positions.  In addition short courses for more advanced continuing education for local people already past entry level could be organized as a way to promotion.  The State of Alaska statistics indicate the areas of most need.
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Overall the relative percentage of non-resident workers in Alaska is dropping.  In 2000, it settled at 17.9%.  However, those jobs are not evenly distributed throughout the job market.  Non-residents comprise a larger than average impact on 15 important Alaska industries.  More than 70% of food sector jobs, mostly in the seafood processing industry went to non-residents.  More than 36% of commercial pilots and flight engineers were non-residents.
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However, it is not just the sheer number of jobs that are of interest to Tribal College designers.  We are also interested in the quality of the jobs and the geographic distribution of them.  Training programs for entry level or semi-skilled jobs will not produce a stable, strong local economy.  Training programs need to target the higher level earning jobs with ongoing support for participation in the industry with in-service training and life long learning programs for skill enhancement at advanced levels.
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As stated above, it is not just the quality of the jobs, but also the location. The state maintains records of the legal residence of workers and compares them to the legal location of the job sites.  These figures distort the true picture of employment in some regions.  For instance, the Wade Hampton Census Area shows one of the lowest ratios of non-resident private sector workers yet it has one of the lowest per capita incomes for its residents.  
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Many Alaskans miss the opportunity to work on projects near their homes due to a lack of initiative on the part of employers to hire them.  Naturally, employers want to hire workers that are skilled and fit into the organizations’ structure.  Workers with a history of employment with a company have a natural advantage obtaining continuing employment.  This leads to a lack of desire to employ local residents for short duration projects.  To combat the tendency of contractors bringing a complete labor force to local jobs,  Alaska preference laws AS 36.10.150 and 8 AAC 30.064 were adopted.  The entire state was determined to be a Zone of Underemployment.  Ninety percent of the workers on a job in selected categories are given preference for their Alaska residency.  These are well-paid jobs and good targets for Tribal College training programs.

C. GED

Alaska Natives historically have left high school prior to graduation at rates higher than the state averages.  Traditional means to make a living do not require a high school diploma.  However, very few Alaska Natives can depend on traditional activities as their sole support.  Increasingly a high school diploma is a minimum necessity.  Tribal Colleges have a special interest in facilitating Native people as they strive to obtain a GED.  These successful students will serve to accomplish the overall mission of strengthening local economy.  At the same time, these successful GED graduates will become candidates for higher education through Tribal College courses.


Alaska Natives comprise 15% of the population of Alaska, but they account for 26% of all people registering for GED in FY2000.  The success rate of Alaska Natives was the lowest of all groups relative to the awards.  Whites comprise 69% of the population but only 56% of GED examinees.  Unlike their Native counterparts, the White success rate was greater relative to the number of credentials awarded.  These statistics indicate that the current GED process recruits Native examinees but favors White student success.  Curriculum and student support aimed at Native GED candidates is necessary.

Cultural Studies

“Ilisagvik College serves the residents of the North Slope Borough by providing post-secondary academic, vocational and technical education in a learning environment that perpetuates and strengthens Iñupiaq culture, language, values and traditions.”  

 Ilisagvik College Mission, 1997

The Ilisagvik College mission statement is typical of the current 32 tribal colleges in the US.  Tribal Colleges always have a part of their mission to preserve, enhance, and promote language and culture of the tribe (Pavel, Skinner, Cahalan, Tippeconnic, & Stein, 1998).  The curriculum of a tribal college course seeks to include Native epistemology and social support forms.

D. Tribal Administration

Alaska has had Native-led and Native-oriented organizations since the Alaska Native Brotherhood established in Southeastern Alaska in 1912 .  With the passage of federal Native land claims legislation in 1971, new organizations were formed on both the village and regional level.  Although some of these organizations are meant to be profit-making, they have requirements that explicitly require them to share resources in ways totally foreign to the rest of American business.  Native led organizations have faced a complex interplay of mainstream business requirements and local cultural imperatives.  Throughout the profit-making corporations and the non-profit social service organizations enabled by Land Claims, executives face dilemmas of infusing Native cultural responses to non-Native cultural demands.  

Tribal colleges have a particular place in developing the intellectual depth needed to face organizational stresses for tribal administrators.  Higher education is a natural place to develop tools for reflective judgment.  Yet those tools are all necessarily bound to their context.  Physical scientists have come later to the idea that knowledge is socially constructed than their colleagues in the social sciences, but at this time all scientists realize that their own viewpoint affects the outcomes of their work.  Reflective thought learned  in a tribal college is different than reflective thought learned in a traditional college.  

E. Learning Theory for Student Success

The rallying cry for distance education advocates in Alaska has been the near complete lack of affordable data links to rural areas.  Educators will agree however, that mere exposure to information is not the same as learning.  It is as though more moving images in front of more glazed over eyes will lead to more education.  No matter how good the connectivity becomes, learners will still learn better when information is appropriately positioned for their needs in their “zone of proximal development” (Vérillon,, 2000).  

Distance delivery in the form of electronic enhancements to education is quickly being integrated into face-to-face strategies.  Teaching at a distance and host site are converging because traditional teaching strategies are being abandoned or modified in favor of a problem-based, resource based, or activity-based approach that de-emphasizes the teacher as the main source of knowledge. (Swan & Jackman, 2000; Swan & Jackman, 1996)

Teachers are facilitators.   Most of them are trying their hand at a constructivist approach to learning.  Teachers seek to be the links between a student’s current understanding and that of the group of knowledgeable peers they are striving to join.  Teachers construct social activities for learning.  In addition, good teachers will seek to enable multiple intelligences (Bunsold, 2002) with their activities.  In contrast to modern teaching, the traditional classroom that pervaded nearly all university experiences until very recently utilized the teacher as knowledge expert who “transferred” the knowledge to the students.  In effect, the teacher sought to replicate themselves in the students.  The present situation is different.  Teachers pose problems for the students to solve that no one knows the answers to.  Together they find the correct investigative processes. This new form of education means that communication between students and teachers is important as well as communication among the students themselves. Teachers must obtain an intuitive grasp of Native culture to become effective facilitators of Native education.  Electronic enhancements to the classroom support the creative discourse design of classroom  communication.  At the same time, the same electronic tools allow distance education to flourish. 

The social context, social rules, and social adjustments that learning requires strongly colors student success.  The current school system in Alaska has systematically left Native students behind.  They drop out of high school at the highest rates of any ethnic group.  
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Overall the school enrollment is Alaska show a policy of holding students back in 9th grade at abnormally high rates.  These are the students who have not yet turned 16, but are not likely to succeed in high school.  Large numbers of students drop out of high school between the 9th and 12th grades across all ethnic groups.  Alaska Native enrollment numbers also show a rise in the number of 9th graders and a steep drop off.  However, the level of rise and slope of descent are significantly greater for Native students than for all other students.  The Native student succeeds at lower rates than any other group in the current Alaska system. 
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Native Alaskans receiving degrees from the University of Alaska are skewed towards the shorter duration.  Native Alaskan comprise about 15% of the Alaska population but only 11% of all UA students are Alaska Native.  Natives comprise a large proportion of students earning  certificates and then a progressively smaller percentage of all other degrees.  In the university, just as in the high schools of Alaska, Natives are blocked by difficult transition boundaries.  A disproportionate number of Natives leave the system at 9th grade, high school graduation, and one year post-secondary certificates.

II. Components of Distance Delivery Initiatives

A. Electronic Connectivity

Current connectivity for web-based learning is spotty across Alaska.  Most of the health clinics and K-12 institutions either have Internet access now or will soon have it.  However, that access is heavily subsidized by the federal Universal Service Funds.  For instance, a T-1 line to a village in the Yukon-Kuskokwim Delta costs $13,000/month.  The school pays less than $900/month for it.  Non-school and non-health care users by law do not have access to the subsidized rates.  Slow dial-up speeds and high long distance phone charges effectively eliminate the chance to deliver distance education to the general population by the world wide web at present.  

The advent of two-way Internet connectivity by small dish satellite is poised to revolutionize the access to the Web in Alaska.  Starband has deployed several hundred dishes across the entire state of Alaska at costs around $1,000-$1,500 per installation with a recurring fee of $70/month for unlimited broadband time.  The Starband product is aimed at residential users and has experienced significant glitches in its quality of service during trials in Alaska.  The parent company of Starband is releasing Connexstar product aimed at small business for a slightly higher rate with more quality of service guarantees.

In addition, new companies are bidding for the Alaska education market with faster speeds and higher guaranteed quality of service packages.  These new offerings will be very attractive to small remote institutions such as tribal colleges (Olson, 2002).

B. Faculty development and support

Many younger faculty members have experience with electronic forms of distance delivery as students themselves.  In contrast, most of the current faculty in the UA system have had to learn the features of web-based learning and computer assisted learning while they were also teaching in the traditional classroom.  It is essential for the success of any distance delivery system to provide orientation to faculty, ongoing support for electronic communication channels, and significant amounts of instructional design help.  At the least the organization needs to devote at least two days per year to updating faculty about current delivery features in a group setting and at least two days per instructor per course with an individual instructional design team.

III. Natural Advantages of Tribal Colleges in Alaska

Tribal colleges in Alaska have at least three natural advantages to exploit in a strategic plan – cultural resources, indigenous knowledge, and location.  

Tribal College administrators and staff are thoroughly embedded in the cultural matrix of Native America by the multiple paths of heredity, extended family relationships, and commitment to Native values.  The closeness of tribal college members to the roots of cultural knowledge resources facilitates access to that knowledge and a mandate to enhance it.

Indigenous knowledge is seeing a rekindled interest as scientists recognize the importance of generations of unbroken natural observation as a way to discern patterns.    However, indigenous knowledge cannot be interpreted with the same rules as Western science.  The epistemology of Native systems involves holistic blending of the observed and the observer in context.  Tribal colleges are poised to offer safe harbor to indigenous knowledge practitioners that is unknown in traditional colleges. 

The third natural advantage of Tribal Colleges is the location of their students.  The colleges make every effort to not remove the student from the local scene.  These students are “partially included” in the life of the college while also being included in the life of their village.  The students are prime candidates for place-based education efforts such as GIS studies and field work.  Distance education is elevates to a primary delivery method for tribal colleges.

IV. Activities

A. Curriculum Development

Numerous programs have been initiated in the past 10 years to bring science education to schools across the US by Internet delivery.  One of the most notable programs is Journey North.  It was begun by a grant from Annenberg/CPB in 1991 with additional funding from National Fish and Wildlife Foundation.  The project tracked animal migrations and temperature changes from February through June since 1995.  Participants in the program live in all 50 states and 7 provinces of Canada.  Daily updates are available on the web at http://www.learner.org/jnorth/current.html.

The program proposed by Southeast Alaska Tribal College, I Am Salmon, is an example of the type of curriculum directed at distributed students with an emphasis on place-based learning.  The key elements are local observation, scientific recording of data, communication of findings to peers around the world, and the integration of Native cultural understandings to the physical sciences.

Within the forms of appropriate curriculum, developers need to provide teachers with lesson plans and the means to evaluate student progress.  Students at the 6th, 9th, and 13th grades need to be targeted as they transition to further advancement.  

B. Faculty Development

Tribal colleges can contribute to faculty development both by encouraging Native students to enter the teaching profession and to give cultural orientation to existing teachers.  Various agencies provide in-service learning opportunities for existing faculty to experience science research first hand.  These teachers returning to Native students also need to learn how to facilitate active discovery learning techniques in Alaska.  

Electronic enhancements to classroom instruction can be a powerful intervention when cultural discourse strategies collide.  Native students are often reluctant to spotlight themselves in a classroom by answering questions first.  Native linguistic styles include a longer pause between speakers than the dominant model.  Native topical organization usually places the circumstantial information first and allows the interlocutor to discern the conclusion rather than begin with an argumentative point followed by justifications.  Teachers need to be oriented to the discourse design features of asynchronous communication available by distance and face-to-face.

C. Internships 

Tribal colleges will have a hard time attracting top level faculty to rural areas of Alaska.  College salaries are low, laboratories nearly non-existent, and student census levels are low.  However, the distributed nature of tribal college students can be a true advantage.  More than 3400 professional researchers from around the world are registered with the Arctic System Science.  They represent research efforts at all the world’s major universities investigating phenomenon in the North.  The funding agencies request that they involve residents in their information gathering and dissemination.

Each of these research projects has a field component.  Some of them do not occur on land or even near the shore, but many of them do and all of them are expected to be responsive to human dimensions.  It is not unreasonable to ask NSF to include local internships in their funding requirements as a form of evaluation of grant proposals and accountability.

The Tribal Colleges, with the help of CANHE, would compile a list of rural residents who would like to take part in a science mentorship program.  The internship could be entry level, for a freshmen type experience, or more advanced for upper division students.

The interested students would be enrolled in the Tribal College and matched to a research project operating near the rural resident.  The research project would get a local person who could navigate the area (this could be a boat driver, translator, logistic coordinator, etc).  The student would be supported by the tribal college for their communication and learning skill development, but the content area of the science would come from a designated person in the research team.  

The research teams would be “encouraged” by NSF to take on local residents in a mentoring relationship as part of local service to the nearby communities.

But we know that forcing a research team into doing community service is viewed as a kind of punishment by principal investigators to be avoided if possible.  Adding a stigma to a student is no way to get more rural students interested in science.  They will feel like tokens.  The approach has to be seen as valuable to the research team bringing both concrete advantage to the mission and further public support.

The CANHE coordinator would need to pick the research teams carefully looking for continuity and brevity of field activity.  Many of the projects are multi-year originating from American universities.  CANHE may be able to facilitate 10-20 interns a year during field portions lasting from a couple weeks to a couple months.  That is about the capacity of a rural student to be diverted from other activities.  

By the second or third year, the research team from outside Alaska would find a very real advantage accruing from participation in the mentoring program.  First, they would get the help of CANHE and the Tribal College to locate students and to support their learning skills.  Second, they would get a knowledgeable local resident to help them in their field work logistics.  Third, they would get a person who could both drive the boat and have buy-in to the mission of the research project.  The person with buy-in is more likely to be dependable and patient as the project goes through its field portion.

So that is the benefit to the research team, what is the cost? They must designate a person to communicate with the student who will be in the field.  They must share some of the raw data collected in the field portion with the student and work with the Tribal College to illuminate the data reduction methods used by the research team.  That’s all.

NSF for their part needs to place a preference in grant reviews for research teams that participate with local residents in a mentor program.

The tribal college gains by leveraging their knowledge of the learning styles and needs of local people to bring in world class instructors.  The Tribal College turns widely distributed students from a liability to an advantage.  Place-based instruction takes place in the village or near it.

During the time between visits by the research team, the student communicates with the mentor by distance education methods, principally via email and the web.  The Tribal College facilitator is tasked with monitoring the student’s progress and providing any necessary student services support including helping with library searches. 

The program would be successful since it deals directly with the known strengths of Native students.  The activities are hands-on, related to a local environment, person-to-person, and naturally paced.  The time schedules are not regimented by the semester system but by the seasons of the year or the needs of the research subject. The tasks are concrete not abstract.  The mentor is a known designated person who has continuity from year to year.

The program would be willingly engaged in by the research teams because it deals directly with known weak points in most field based research programs.  The interns are embedded in the local environment such that they can navigate the local physical, linguistic, and cultural obstacles.  The research teams will get help from the Tribal Colleges for the areas they cannot do very well.  The interns would be identified by an Alaska institution with firm roots in the rural area with a mandate and motivation to encourage high performance by the student.  Participation in the program would automatically satisfy NSF requirements for return of research findings to the local entities.

The ARCSS initiatives are clearly focused on activities important to tribal college students.

Distance Delivery

Native students already make up a disproportionate number of distance students at the University of Alaska.  Natives are 11% of  University enrollment, but more than 25% of distance students are Native (Reyes & Bradley, 2000).  For the most part, distance courses in Alaska have been correspondence through the mail or audio conference.  The methods work and the student demand is there.  However, the future belongs to interactive learning on the internet with web-based courses.  Asynchronous delivery methods can use the current connectivity at its slow speeds.  Soon to arrive broadband connectivity to villages will make the Internet courses even more desirable.  

Tribal colleges face a large challenge in delivering web courses to rural students.  K-12 students and health care facilities get a federal subsidy for their telecommunication costs.  Higher education does not get any subsidy.  Fortunately, a low-cost alternative is available in the form of  two-way wireless links via small satellite dish.  The dishes cost around $1000 and have a monthly fee for connectivity of $70.  The cost of an installation suitable for a rural classroom may be slightly higher.  

The University of Alaska Anchorage College of Applied Technology is currently developing a course for small dish satellite installation and maintenance.  The course will be delivered by distance with a short stay in Anchorage for hands-on work.  Tribal colleges should take advantage of the course to get their own dishes installed and to fill an employment niche for their village based students.

D. Organizational Facilitation

The current and proposed tribal colleges in Alaska are not well positioned to handle all the logistical overhead of an institution as well as deliver courses to students.  CANHE is a vital component of a successful creation of a network of tribal colleges by merging some of the back office functions to obtain an economy of scale.  The CANHE coordinator should be responsible for facilitating communication among the six tribal college entities.  

CANHE duties:

· Facilitate information about regional projects to all entities.  For instance, forest products curriculum in the Interior could be used in Southeast.  GIS lessons from Southeast could be used on the North Slope. Leverage development in one area to the other areas by sharing knowledge.

· Evaluate and monitor project sites to using similar metrics to gauge student success, curricula impact and acceptance.

· Promote the regional projects through web design, central exchange of student requests as well as cross-regional student coordination and support.

· Remain the point of contact to NSF for all necessary interim and final reports.

Collaborate with the University of Alaska

Tribal colleges have much to gain from collaborations with the University of Alaska.  Prior to their accreditation, the tribal colleges can delivery courses that have been sanctioned by the university.  Students then earn dual credits in the tribal college and the university.  University language programs can supply the linguist while the tribal college supplies the fluent Native speaker for a well-rounded language program.  And third, tribal college students will often want to transition to upper level programs at the university.  A collaboration can make the transfer seamless.

V. Timeline Narrative

A. 2002

The tribal college movement in Alaska has passed it first stage as Ilisagvik proceeds towards independent accreditation and the initial Kellogg grants are wrapped up.  During 2002, CANHE will seek additional funds in the form of continuances of the Kellogg grant and a Science, Technology, Engineering, and Mathematics implementation grant from National Science Foundation.

Baseline performance data will be collected for each of the CANHE member organizations’ faculty, students, and courses.  The collected data will be assembled in to an Access database for ease of retrieval and sharing.

CANHE member organizations will implement their STEM proposed activities pending success of grant funding.

Curriculum development will be directed at the problematic transition points of 9th grade, 12th grade, and certificate levels.

Member organizations increase the infrastructure for distance delivery by training local installation and maintenance personnel.

Evaluation includes number of curriculum developed and students enrolled in tribal college associated courses.

B. 2003

The second year of STEM implementation builds on the first in three ways.  The curriculum developed in Southeast and Interior are evaluated and disseminated to the other regions.  The teacher orientation seminars done by Ilisagvik are replicated in the other regions as well.  Second, the student cohort transitioning the three problematic points of 9th, 12th, and AA levels is surveyed to look for impact of the new curricula.  Third, all courses delivered by the tribal colleges utilize a significant asynchronous distance delivery mode built on the infrastructure put in place during 2002.

Evaluation includes 2002 items and tracks graduation and job placement rates of Native students.

C. 2004-2006

The last years of the implementation seek to expand the faculty development and refine curriculum from the first two years.  Evaluation includes previous items  and surveys of the mentoring/internship programs.

VI. Cost Items

A. Curriculum Development

Assessment of current curricula

Write curricula

Write Lesson Plans

Develop lesson materials

Instructional designer

B. Faculty Seminars for high school teachers

Develop in-service materials

Travel

Speaker honoraria

C. Distance Delivery Infrastructure

Place students in an installation and maintenance course

Place students in networking and service course

Buy and install satellite dishes for each location

Monthly ISP fees

D. Student support

Tracking of Native students from 9th grade through post-secondary 

Residence units at tribal college sites

Counselors for academic subjects

E. Centralized Activities

Coordinator for recruitment of faculty and students and institutional data collection

Printing of lesson materials

Hosting of CANHE website

Telephone
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Working with Arctic Residents


Arctic residents have concerns that can be addressed by the ARCSS Program; they also have concerns about the impacts of research itself. Communication and coordination between scientists and arctic communities will help ensure that the ARCSS Program is responsive to concerns. Researchers and residents can work cooperatively to ensure the success of the Program. Indigenous knowledge can be valuable to research on the arctic system, especially concerning human and environment interactions. Arctic residents may provide insights into methods and procedures that will improve a project and its chance of success.


The Program’s components examine issues important to local governments, Native organizations, and the general population. Research permission should be obtained from appropriate local governments and efforts should be made to communicate findings back to the communities involved, including, if feasible, giving presentations at local schools and community centers in order to encourage a new generation of northern residents to participate in future research initiatives. All ARCSS researchers must follow NSF’s protocols for the conduct of research, including Principles for the Conduct of Research in the Arctic (1990).
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Arctic System Science (ARCSS) Components





Ocean-Atmosphere-Ice Interactions (OAII)


The Ocean-Atmosphere-Ice Interactions (OAII) component of ARCSS investigates the arctic marine system in the context of global change. This site includes links to SHEBA, SBI and SEARCH.





Land-Atmosphere-Ice Interactions (LAII)


Land-Atmosphere-Ice Interactions (LAII) investigations seek to enhance our understanding of arctic terrestrial ecosystems, the role they play in the whole Earth system, and the effect that global change may have on the Arctic. This site includes links to ATLAS and ITEX.





Russian-American Initiative on Shelf-Land Environments in the Arctic (RAISE)


The RAISE objective is to facilitate collaborative research between Russian and American scientists in order to understand processes and events in terrestrial, shelf, and ocean environments in northern Eurasia in the context of a globally changing environment. 





Paleoenvironmental Arctic Sciences (PARCS)


Paleoclimate research straddles both the ARCSS and Earth Systems History (ESH) Programs, and paleoenvironmental research activities in the Arctic have expanded to include all facets of the paleosciences. In recognition of this, the ARCSS and ESH Programs have coordinated their efforts into a new overarching effort .





Human Dimensions of the Arctic System (HARC)


The Human Dimensions of the Arctic System (HARC) initiative will consider how humans interact with physical and biological environmental change in the Arctic.





Greenland Ice Sheet Project Two (GISP2)


The GISP2 deep ice core from central Greenland, and the companion GRIP ice core, are yielding an exceptionally high-resolution, multi-parameter history of climatic changes over the last 100,000 years or more in the Northern Hemisphere. 





Retrieved at  � HYPERLINK "http://www.arcus.org/ARCSS/ARCSS_Components.html" ��http://www.arcus.org/ARCSS/ARCSS_Components.html�
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